. Experimental design of Pulsed Antibiotic Treatment (PAT) study and effect on growth rate. a, In the PAT experiment, female C57/BL6J mice were bred and divided into control, amoxicillin, tylosin, and mixture study groups. Three antibiotic pulses (shown as A on second-to-bottom line) were provided via the drinking water to either the mothers if before weaning, or directly to the offspring if after weaning. All mice were switched from normal chow to high fat diet at day 41. Mice were sacrificed at approximately 150 days of life. Pink lines: high fat diet. b, Growth rate was determined by linear regression, and the growth rate differential of each antibiotic group compared to control was determined. Numbers represent p-values for significantly different growth rates (grams/day) from linear regression. Values in control mice, or mice receiving amoxicillin, tylosin, and either amoxicillin or tylosin (n= 3, 3, 3, and 6/group, respectively), measured by qPCR and normalized using GAPDH values. *** p < 0.001, one-way ANOVA with Dunnett's post hoc test. Figure 3 . Impact of PAT on serum metabolic hormone levels and calorie extraction. Serum hormone levels were assessed in samples collected at sacrifice, ~ day 150 of life. a, Ghrelin was significantly (*p<0.05, two-sided Wilcoxon Rank-Sum test) reduced in tylosin and mixture mice compared to controls. b-e, No significant differences were observed for serum leptin, insulin, peptide YY, or active amylin. f, Bomb calorimetry was used to measure calorie content at five time points in fecal pellets from control and PAT mice, bars represent SEM. Linear regression of fecal calories in each group over time demonstrated that fecal calories decreased over time, suggesting increased energy extraction with aging, with no significant differences between groups for control (R 2 = 0.95, slope = -3.2±0.5, p = 0.006, significant for a slope of non-zero), amoxicillin (R mice (g, j) , control mice only (h, k) and PAT-treated mice only (i, l). Hormone levels were determined by Luminex Milliplex assay and correlated with fat content of mice at sacrifice, by linear regression analysis. Supplementary Figure 4 . Effect of PAT on intestinal microbiota composition. Gut microbial DNA samples from mothers, control mice, and PAT mice were collected from representative time points and examined by 454-pyrosequencing of the V1-V3 region of the 16S rRNA gene and by qPCR. a-c, Levels of Bacteroidetes, Firmicutes, and the Bacteroidetes/Firmicutes (B/F) ratio measured by qPCR at day 45 of life, four days after the final antibiotic pulse and three days after the initiation of the high fat diet. Values were normalized to DNA concentration (ng/µL). Horizontal lines represent mean values, and the bars indicate standard deviation. d, Validation of B/F ratio measurements by 454-pyrosequencing (Seq.) and qPCR in each mouse. qPCR was performed at day 45 of life, between 454-sequencing time points at days 42 and 50, following start of the high fat diet. Numbers refer to each of the experimental mice. Antibiotic treatment group: C (control); A (amoxicillin); T (tylosin); M (mixture). e, Bonferroni corrected ADONIS test-derived p-values for comparison of each of the antibiotic treatment groups to control group at all time points. f, Mean unweighted Unifrac distances between individual mice and the mice in the control group are plotted during the recovery phase (post-day 40) after antibiotic treatment has ceased. Each cage is indicated by color and each treatment group by symbol shape.
Supplementary
. Impact of PAT on serum metabolic hormone levels and calorie extraction. Serum hormone levels were assessed in samples collected at sacrifice, ~ day 150 of life. a, Ghrelin was significantly (*p<0.05, two-sided Wilcoxon Rank-Sum test) reduced in tylosin and mixture mice compared to controls. b-e, No significant differences were observed for serum leptin, insulin, peptide YY, or active amylin. f, Bomb calorimetry was used to measure calorie content at five time points in fecal pellets from control and PAT mice, bars represent SEM. Linear regression of fecal calories in each group over time demonstrated that fecal calories decreased over time, suggesting increased energy extraction with aging, with no significant differences between groups for control (R 2 = 0.95, slope = -3.2±0.5, p = 0.006, significant for a slope of non-zero), amoxicillin (R 2 = 0.99, slope = -5.4±0.3, p<0.001), tylosin (R 2 = 0.67, slope = -2.7±1.1, p = 0.089), and mixture (R 2 = 0.78, slope = -4.7±1.4, p = 0.046). g-l, Serum hormone concentration in relation to body fat at sacrifice. Serum digestive hormones leptin (g-i) and peptide YY (j-l) in all mice (g, j), control mice only (h, k) and PAT-treated mice only (i, l). Hormone levels were determined by Luminex Milliplex assay and correlated with fat content of mice at sacrifice, by linear regression analysis. Figure 5 . The effect of PAT on microbiota maturity prediction. A random forest regression model was trained on the control microbiota over time to calculate the maturity index as a function of predicted chronological age. a, Independent estimation of day of life (predicted day of life) by the maturity model versus actual day of life of individual mice, when the model was trained on all time points. b-c, To determine which OTUs were important in early-life, before the dietary change, a second regression model was trained on the control samples for day of life 21 to 41. b: Predicted day of life based on the maturity model trained on the pre-HFD time points. c: The heat map displays abundance of OTUs important for determining maturity in the first 41 days of life on normal chow, according to group. Figure 6 . Clustering analysis of 338 specimens over the course of the study. a, Calinski index of the strength of clustering, according to number of clusters. For the 338 fecal specimens studied by 454-pyrosequencing of the 16S rRNA gene from extracted DNA, the highest Calinski index was for four clusters. b, Phylum-level and c, OTUlevel composition of the four distinct taxonomic clusters. ) . Up or down refers to increased or decreased levels in the antibiotic treatment group with reference to the control, respectively. b TE = Tylosin early time points, corresponds to Figure S9 . TL = Tylosin late time points, corresponds to Figure S10b . AL = Amoxicillin late time points, corresponds to Figure S10c . 

